Thrombocytopenia is observed in approximately 30% to 40% of patients in the intensive care unit (ICU) and associated with poor outcomes. Histones induce profound thrombocytopenia in mice 1,2 and are associated with organ injury when released following extensive cell damage in patients who are critically ill. 3,4 We explored the association between circulating histones and thrombocytopenia in patients in the ICU.
Methods | A case-control study was performed including patients admitted to the ICU at Royal Liverpool University
Hospital between June 2013 and January 2014 with approval from the North West Centre of the Research Ethics Committees in the United Kingdom. Written informed consent was obtained.
Thrombocytopenia was defined as a platelet count less than 150 × 10 3 /μL, a 25% or greater decrease in platelet count, or both 5 within the first 96 hours of ICU admission (study duration). Patients with known prior cause(s) of thrombocytopenia were excluded. The control group was patients in the ICU without thrombocytopenia during the same study duration, matched to patients with thrombocytopenia for age, sex, APACHE II scores, and admission diagnoses. Plasma histones were measured, as described previously, 3, 4 and daily levels were compared between thrombocytopenic patients and nonthrombocytopenic con- Downloaded From: on 09/10/2018 trols. Because histones at approximately 30 μg/mL bind platelets and cause platelet aggregation, resulting in profound thrombocytopenia in mice, 1,2 this level was used to stratify thrombocytopenic patients (high admission histones ≥30 μg/mL; low, <30 μg/mL). Platelet counts and percentage decrease in platelet counts at 24 hours and 48 hours after admission were compared between these 2 thrombocytopenic groups. In addition, daily histone levels were compared between patients with mild (platelets, 100-149 × 10 3 /μL), moderate (platelets, 50-99 × 10 3 /μL), and severe (platelets, <50 × 10 3 /μL) thrombocytopenia. The Mann-Whitney U test was used for comparisons. The Receiver Operating Characteristic (ROC) curve assessed the performance of admission histone levels in predicting moderate to severe thrombocytopenia during the study. The χ 2 test was used for categorical groups (sex, presence or absence of a certain diagnosis, and presence or absence of circulating histones). Statistical tests were performed on SPSS software (IBM), version 22. A 2-sided P value less than .05 was considered significant.
Results | Fifty-six thrombocytopenic patients and 56 nonthrombocytopenic controls were studied. Circulating histones were detectable in 51 thrombocytopenic patients (91%) compared with 31 controls (55%) (P < .001). Daily histone levels were significantly higher in thrombocytopenic patients compared with controls throughout the study (Table) .
Thrombocytopenic patients with high admission histones (n = 32) had significantly lower platelet counts at 24 hours and 48 hours after admission compared with thrombocytopenic patients with low admission histones (n = 24) ( Figure, panel A) . Thrombocytopenic patients with high admission histones had significantly greater percentage decreases in platelet counts at 24 hours and 48 hours after admission compared with thrombocytopenic patients with low admission histones (Figure, panel B) .
Histone levels on admission and 24 hours after admission were significantly higher in patients developing severe or moderate thrombocytopenia compared with mild thrombocytopenia (Table) . Admission histone levels were associated with development of moderate to severe thrombocytopenia with an area under the ROC curve of 0.893 (95% CI, 0.843-0.944, P < .001). At 30 μg/mL histone concentration, the sensitivity was 76% and specificity was 91% (predictive values: positive, 79.4%; negative, 89.2%; likelihood ratios: positive, 8.5; negative, 0.2).
Discussion | In this study, histones circulated in the majority of thrombocytopenic patients and were 2.5-to 5.5-fold higher than in nonthrombocytopenic controls. There was a significant association between high admission histones and subsequent decline in platelet counts among thrombocytopenic patients. High admission histone levels were associated with moderate to severe thrombocytopenia and development of clinically important thrombocytopenia with high area under the ROC curve.
The limitations of this study include a relatively small number of patients from a single center and the difficulty in establishing a causal relationship between circulating histones and thrombocytopenia without interventional studies.
Circulating histones are potential markers of disease severity, 3, 4, 6 and the association with thrombocytopenia may reflect this. Nevertheless, the novel associations reported in this study extend previous reports demonstrating profound To the Editor In their study on 6-year-old primary school children, Dr He and colleagues 1 evaluated the effect of adding 40 extra minutes of outdoor activities to each school day on the 3-year cumulative incidence of myopia. The results showed that the cumulative incidence of myopia was 30.4% in the intervention group and 39.5% in the control group (P < .001).
Although the authors studied many potential confounders, they failed to document near-work activity, another important factor in the development of juvenile myopia. 2 Several previous studies have established the role of near work on the development of myopia. 3, 4 Children who are within the ages evaluated in He et al's study often are
